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ABSTRACT 

A description of needs and specifications for 
research and development activities in elementary school science are 
presented in this paper. - Serving as a report from the Project on 
Prototypic Instructional Systems in Elementary Science^ it considers 
the current and future needs of the child and the society of which he 
is a member. An ovezrview of deficiencies in current practice is 
given^ followed by a plan for development and related-research 
activities which will provide an environmental educatipn for 
elementary school children. Several alternatives for developing 
materials in this area of environi^ntal education are described and 
the strengths and weaknesses of each are indicated. A developmental 
sequence is detailed for one alternative - Ecologic€LL Readers. 
Throughout the report^ the necessity of cooperative arrangements 
among school personnel^ universities^ governmental agencies and 
private industry is indicat ^d. . (Author/BL) 
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STATEMENT OF FOCUS 



The Wisconsin Research and Development Center for Cognitive 
Learning focuses or contributing to a better understanding of cognitive 
learning by children and youth and to the improvement of related 
educational practices. The strategy for research and development is 
comprehensive. It includes basic resecirch to generate new knowledge 
about the conditions and processes^ of learning and about the processes 
of instruction, and the subsequent development of research-based 
instructional materials, many of which are designed for use by teachers 
and others for use by students. These, jnaterials are tested and refined 
in school settings. Throughout these operations behavioral scientists, 
curriculum experts, academic scholars, and .school people interact, 
insuring that the results of Center activities are based soundly on 
knowledge of subject matter and cognitive learning and that they are 
applied to the improvement of educational practices. 

ITie priority objective of Project 203, Prototypic Instructional 
Systems — Elementary Science, is to develop curricular materials and 
conduct related research to insure that these materials are effective 
in improving educational practice. More specific objectives embodied 
in this broad objective are (1) to determine which science concepts 
are appropriate for inclusion in the K-6 science program that should be 
learned and could be learned, (2) to develop an evaluation system and 
corresponding assessment materials for measuring the attainment of the 
aforementioned concepts, (3) to develop instructional materials 
associated with the concepts, (4) to determine, through related 
research, how well children of specified characteristics can learn 
the concepts under specified instructional conditions, and (5) to 
determine the relationship between science concept learning and 
concept learning in other subject-matter areas. The development of 
instructional materials focuses on preparing materials for use by 
children, '* 
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ABSTRACT 



This paper presents a description of needs and specifications 
for research and development activities in elementary school science. 
Consideration is given, to the current and future needs of the child 
and the society of which he is a member. An overview of deficiencies 
in current practice is followed by a plan for development and r'-latcd- 
research activities which will provide an environmental education 
for elementary school c'hildren. Several alternatives for developing 
materials in this area of environmental education are described; 
stfeng-ths and weaknesses of each are indicated. A developmental 
sequence is detailed for one alternative— Ecological Reade.J. 

The necessity of cooperative arrangements among school personnel, 
universities, governmental agencies and private industry is indicated. 
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INTRODUCTION 



A CUIIRICULAR NEED 

Our greatest curricular need — a perennial one — is the development 
of programs wh'ich meet the needs of the individual learner, a program 
which considers his nature and development. This curriculum and 
related instructional procedures must also be constructed to fulfill 
societal needs. The only type o£ science program that can effectively 
contribute to the attainment of these goals is one which has as its 
central theme the production of a scientifically literate citizenry. 

A scientifically literate citizen has been characterized by the 
National Science Teachers Association as one who 

knows something of therole of science in society and 
appreciates the cultural conditions under which 
science thrives. He also understands its conceptual 
inventions and its investigative procedures (NSTA, 1964). 

Another science education group published a research report in which 

it was stated 

Tho scitintif ically literate individual presently is 
characterized as one with an understanding of the 
(I) basic concepts in science, (2) nature of science, 
O) ethics that control the scientist in his work, 
(4) interrelationships o^ science and society, (5) 
interrelationships of science and humanities, and 
(6) differences between science and technology 
(Pel la, et al., 1966). 
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The daL;». pruseiiLccJ in the lalUT roporL indicaicil Ui..t Uio nu.sJ import. ml 
characteristic was understanding the interrelationships between science 
and society, itoth of these statements indicate that the major goal o: 
science education in the elementary school sliould be to provide a back- 
ground in science as a par*: of the general education of an individual 
for effective citicenship. Other components of the science program in 
the elementary school, such as the conceptual knowledge and the invesLi- 
gat Lvo nature, should be present for their own sake but. also heavily 
»Lili-/.c'd LO promote an Mmk-rstanding of the science-societal interrelation.ship. 
Kxistiu}'. scioncc curricula for the elementary school are not meeting this 
nood for they focus lieavily on science as a discipline, an organized body of 
knowledge, and methods of inquiry, at the expense of the needs of the child 
and hi« society. 

Since the emergence of science programs in the curriculum of the 
elementary school, a consistently stated purpose has been to assist 
children to understand their environment, primarily directed at 
appreciation (NSSli, 1932, 1947, 1960; Underbill, 1941). Our society 
has changed from an agrarian society to one heavily influenced by 
science and technology but the elementary school science program lias not 
responded (Roth, eL al., I'J70).. it does not consider Uiat n major societal need 
is to understand the environment for the sake of preserving it rather 
than merely appreciating nature's beauty. Children have a definite 
need to understand themselves and tlieir relationship to tl»e environment 
so they can more ably solve their problems as well as contribute 
to solving societal problems. They need to understand ::hcir 
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environmunc and the interactions between the universe and self; scis-iwi 
programs must be organized to promote these understandings. Children 
need to learn how to use scientific knowledge to help them make personal 
and societal decisions concerning their interaction with their environ- 
ment, lo do this they need to learn to consider the social, political, 
and economic aspects of their society in conjunction with their under- 
standing of the physical and biological world. 

At no time in tlie history of our country has there been a more 
pressing need lor a science curriculum which points toward an understanding 
of tlie iiaerrelationsljips l)etween science and society to (ireserve our 
onviromnc-nL. A program wl>icl> empliasizes tl>is aspect of sf^eniific 
literacy for effective citizensliip can best fulfill tlie needs of the 
individual and our society. This need will persist into the future of 
society. It is the current group of elementary school children who 
will be most affected by these problems; it is they who will be required 
to make most detrar.cJing decisions affecting their lives and the 
destiny of our world. 



iJEFICIENCIES IN CURRENT PRACTICE 

Current practice In developing science curricula for elementary 
school cl-ildren l>as been of two major types- 

1. Textbook series published by commercial publibliing firms ami 

2. Programs sponsored and supported by the National Science 
Foundation and various foundations — the outputs from which 
are ultimately published by corrmercial firms. 
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Examination of the tcxtbook-orienled materials in conjunction with the 
six referents for scientific literacy indicates that the texts deal primarily 
with the referent, conceptual knowledge. The materials strive to present 
the conceptual knowledge of science which has been accumulated over a 
period of years. Only a series published or revised recently is apt to 
consider the interrelationships between science and society and man's 
interaction with his environment and, ther, only in an isolated chapter or 
two* 

At best the available textbook materials provide an opportunity for 
developing one aspect of scienti u literacy — conceptual knowledge, treat 
science as divorced from societjj and lack evidenca of a research base for 
organization. These materials appear to be usable with children having a 
high reading ability in particular geographical locations. They do not 
permit much flexibility for adaptation to a local situation. 

Recently, major input into science curriculum development in the 
elementary school has come from the work of programs supported by the 
National Science Foundation. The result of these programs has been an 
emphasis on two aspects of scientific literacy — conceptual knowledge and 
the nature of science, its investigative nature. The NSF programs do 
stress that science is investigative, science is experimental, and that 
the conceptual knowledge of science develops largely from employing this 
investigative, experimental approach to learn about nature. Generally 
these programs have contributed to increasing scientific literacy by 
extending science curricula beyond the scope of conceptual knowledge. 
However, they also neglect the interrelationships between science and 
society and man's interaction with his environment. 



in ad'dltion to textbooks and kits of materials, there have been 
prepared curriculum guides and instructional guides for teachers. 
Some of these do give considerable emphasis to the interrelationships 
between science and society, but their potential benefit for children 
is severely hindered because teachers have not had the necessary 
preparation to be able to convert these conceptual ideas into practice. 
Also, there are little or no materials for children. 

In summary, the present status of science programs for the 
elementary school is characterized by 

!• Programs which provide, at best, minimal opportunities to 

promote the education of a scientifically literate citizenry; 
especially dealing with the aspect of the interrelationships 
between science and society and man's interaction with his 
environment. 

2. Textbook-oriented curricula not necessarily appropriate for 

a local situation, not developed for the local environment; 

programs which depend very heavily on the ability of children 

* 

to read, 

3. Programs which lack materials that can be utilized by children 
without a large amount of teacher guidance, 

4 , Programs which lack a research foundation and sufficient 
evaluation related to external criteria, consisting of 
materials which lack sufficient and ^appropriate quality 
verification, 

5, Programs which lack the flexibility to provide individually 
guided education, 

5 



A program of development activities to meet the needs for science 
instruction in the elementary scliool, K-6, and alleviate the current 
deficiencies in instruction would concentrate on the development of 
materialb for use by'childrcn. fhey v/ould focus around haviin» children 
use their knowledge nf science and social studies to understand the role 
of science and technology in society, particularly as related to man's 
interaction with his environment. Teacher's guides and evaluation 
materials would need to be prepared to accompany these student materials. 
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SPECIFIC NEEDS IN ELEMENTARY SCHOOL SCIENCE 

STUDENTS 

A major problem confronting those persons and groups responsible 

for developing curricular materials for use by elementary school children 

is selecting topics that are consonant with children's. interests and develop- 

A 

ment. Questions that adults feel should concern the child as "What is my 
role in society?" and "What are my responsibilities in helping to preserve 
the environment?" may be of little importance in the early and personal 
lives of children. However, the influence of the mass media and the 
increasing societal awareness of children inclicate that concerns of adults 
and children regarding the environment may not be as separated as they 
once were. Even so, care must be taken that materials development is 
compatible with children's interests and development. 

The unfortunate fact is that little, if any, curricular materials 
are available to help a child learn about his role in society, to help 
him answer the aforementioned questions at a time wl.^n he is psychologically 
and socially receptive. There are no materials that make a direct connection 
between the investigative nature,' the conceptual knowledge, and the 
technological dimension of science and the making of societal, political, 
and economic decisions concerning the present and future destiny of 
society and the environment. 

7 



4 



Kur c'x.impli', tlors thr child rclaU; Uu* fimling.s of HcLonce and 
technology with social problems such as population growth and mobility? 
When he hears via television that it is possible to cut do\^ the amount 
of pollutant per automobi J e, does he state that this niay not alleviate 
pollution problems in Dallas, or any given city, because its population is 
growing cxponenciaUy? Probably not, because his science instruction has c 
devoid of any connection with the production and alleviation of social 
problems. This kind of science instruction produces adults who believe 
that, given a billion dollars, scientists can cure all of Lake Erie*s 
ills; these same adults will also blame science and technology for 
creating the devices that pollute the environment and yet do not realize 
that it is the general populace which does or does not purchase thes^ 
products • Curricular materials are certainly needed to help children 
understand these aspects of the interrelationships between sci!>nce and 
society: to see where as an individual, the child, fits into T:he total 
scheme. 

Thus, frcm the perspective of the child, the preparation of curricular 
materials should be concerned with problems that are a part of a child's 
world, that are interesting to children, and that involve them in their 
solution. Consideration must be given to what a child might want to do 
as well as what he will do. A major criterion in materials development 
must be the nature and developmekit of the child. 

TEACHERS 

Teachers and other instructional personnel in our schools also need 
assistance in learning how to deal with curricular and instructional 

^ 8 



problems in the area of science and society. Practicing teachers have 
had little or no prior preparation in this area* Their preparation 
programs have been devoid of work in the history, philosophy, and 
sociology of science; work is not done in political science and 
economics* Certainly as critical is the the lack of interaction 
between science teachers and social .studies teachers and the mis- 
conception on the part of many of our science teachers that it is 
unethical to relate the subject area to social, political, and economic * 
issues* 

Instructional personnel need to consider the interrelationships 
between science and society <xs individuals and in conjunction with 
other teachers. They need to be provided with guidelines for means 
of integrating science and social studies instruction. They need 
assistance to identify those science and social studies concepts 
directly related to societal and environmental problems. 

They need moral support for launching into the study of 
controversial .issues and taaking decisions for eliminating much 
superfluous material from their current curricula. 

INDIVIDUALLY GUIDED EDUCATION 

In preparation of curricular materials for the elementary school, 
consideration must be given to formulating and carrying out instructional 
programs for individual students in particular schools. Such a 
system has been developed by the Wisconsin Research and Development 
Center for Cognitive Learning and school people* (Klausmeier, et al«, 
1968). Planned variations in instruction make provisions for 
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differences in students' rates and modes of learning and what students 
learn. These variations are based on knowledge of the characteristics 
of each student and the educational objectives and programs of the 
school. 

To achieve the previously stated objectives the interrelationships 
of all structural components of an instructional system require 
careful attention. Five component.^ relevant to the proposed science ^ 
material development are: 

1. an organization of instruction, 

2. instructional materials, 

3. teaching-learning activities, 

4. measurement tools and evaluation p^'ocedures, and 

5. a management system. 

'iTie organization for instruction is provided for by the instructional 
and research unit — developed to replace the self-contaiifcd classroom 
(Klausmeier, 1970). Instructional personnel guide each child through a 
'carefully designed sequence of learning activities in order to achieve 
specified instructional objectives. Each child normally engages in one- 
to-one relations with a teacher or aide; in one-to-one interactions with 
instructional materials, including independent study; and in small-group 
activities, class-size activities, and large-group activities." The 
amount and relative proportion of each kind of activity for each child 
are dependent upon t^e characteristics of the child, the objectives to 
be attained, the nature and quality of the instructional materials, and 
the cost of instruction. Instructional materials for most curriculum 
areas are selected that enable the students to learn the same subject 

10 



mattei" through independent study of printed instructional material or through 
some combination of audiovisual instructional material and group activity 
led by a teacher. 

Instructional materials must be prepared to take into account at 
least two modes of children's learning- Printed materials are required and 
helpful to children who learn easily and well through independent reading- 
Audiovisual materials arc helpful for all children but are essential for 
those who do not le;irn well independently through reading- Thus, any set 
ol curricuJar maturlaJs Ln science should include these two types of 
materials at a minimum and desirably include other kinds of materials and 
activitics- 

Children also learn through interacting with skillful instructional 
personnel, other adults, and their peers- This necessitates the development 
of materials that can serve as the basis for one-to-one, small-group, and/or 
large-group instruction- Film loops, sound motion pictures, and other 
audiovisual materials and activities are required. 

Measurement tools and evaluation procedures are required to assess 
children's characteristics and -behaviors prior to instruction, to assess 
their progress, to assess tneir final achievement, to provide feedback for 
program improvement, and for conducting research related to the program - 

Teachers need assistance in guiding an individual student through an 
instructional program by means of criterion-referenced tests and 
identification, of appropriate instructional activities based on the 
results of careful assessment, following the progress of students and 
continuous modification of the instructional program and student 



placement. A science program of instruction should be developed to fit 
into a school management design with the previously discussed features. 

I^SEARCH 

To fulfill the child's learning needs requires that it be 
experimentally determined which concepts an individual child can lear. 
and under what conditions ' he does learn them. These kinds of data arc 
necessary to develop a learner-oriented curriculum which has a sufficient 
research base that learning expectations for the child are within the 
range of his abilities and limitations. Consideration ne^ds to be given 
to the child's personal characteristics, the nature of the instructional 
personnel, the nature of the instructional media, the nature of the 
instructional format, and the location and design of the learning 
facilities . 

Our current curricular materials do not give evidence of a consideration 
of the inconsistancies between a logical structure of the discipline and 
the development of the learner: It is true that our present research ^ 
base is limited but it is not being utilized. Also, existing curricular 
materials have not been evaluated or, in thos. instances where they^have, ^ 
are too dependent on internal criteria for judging success. 
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ALTERNATIVES FOR DEVELOPMENT 

There are several viable alternatives for meeting the need of 
developing and quality-verifying materia] s that assist children to * 
acquire an environmental education. Each of five will be discussed 
briefly and a general appraisal of potential impact given, 

AN INTEGRATED SCIENCE-SOCIAL STUDIES CURRICULUM 

One means of fulfilling the needs of children to understand the 
interrelationships between science and society would be to develop a 
completely integrated science-social studies curriculum. It would 
consist of all necessary student materials and related teacher guide- 
lines and in-service suggestions for a K-6 program. The subject- 
matter content would consist of those science and social studies concepts 
which children need to understand in order to make decisions concerning 
science, society, and themselves, related to preserving their environment 
Such a program would have a tremendous impact on those schools where 
their staffs are inclined to be curriculum adopters rather than 
curriculum producers; as most school systems currently fit this 
description, a huge number of children could be sfir^^ed by this program. 

However, such a curriculiam would require at least 5 years to' 
complete and cost millions of dollars. In 5 years more schools will 
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wisli lo (JciVt:l(;[) Lli^ir own< curricula wliicU wLJ ! i:ause "complete" science 
progjQams to be aonsaieable and useless. 

KEYING EXISTING MATERIALS 

Another developmt».nt project could be the identification of the 
relevant concapts present in existing materials. The product outcome 
of this project would be ^sti ategies for using the identified science 
and social studies concepts to develop an understanding of the inter- 
relationships between science and society. These strategies would 
illustrate how to integrate science and social studies concepts to 
facilitate environmental education in these gnd other subject-matter 
areas of the elementary school curriculum. 

This approach has the advantages of producing materials at a 
faster rate than the development of a new integrated curriculun.^ at 
less cost, and having more potential for flexibility of use at the 
local level, iiowever, it does not produce materials for students; 
it depends on teachers with a lack of preparation dn the area of 
environmental education; and it lacks the fotential for acquiring much 
needed data on what children can learn. 

ECOLOGICAL READERS 

Ecological readers could be developed. Each reader would focus 
on a major envirouniental problem such as air ^pollution, water pollution, 
or population. These would focus on develpping the necessary concepts 
related to the problem at two levels — primary and intermediate. The 
primary level materials could consist of picf . -ial readers and 
associated visuals while the intermediate level reader could consist 
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of a basic book and associated visuals. A set of these readers and 
associated visuals and tests could be prepared to deal with each of 
the high priority social problems resulting from the interaction of 
man and his environment. 

Materials of this type have the advantage of being usable by 
children without major dependence on the teacher's knowledge of concepts 
related to the problems. Also, because of their topical nature and 
differing conceptual levels they would be very flexible in meeting 
local needs at the system, building, or classroom level. They are 
less expensive than an entire curriculum, can be developed and revised 
rapidly, and new ones can be easily adc'ed as new problems arise. They 
could be readily quality-verified and could be evaluated, formative 
and summative, in a relatively short period of time. 

A series of ecological readers also has the potential of alleviating 
a lack of interest in reading because of a lack of interesting materials. 
Many children are reluctant readers because the materials available to 
them are not related to their interests and concerns. For those children 
who are more socially aware, readers dealing with the problems of science 
and society could serve as a motivational device; they would give these 
children "more" to read so they could become more fluent readers. They 
might become stimulated to pursue additional reading as well as other 
instructional activities. 

INSTRUCTIONAL PACKAGES 

A fourth development project that could be undertaken to m et the 
pressing need for environmental education would be the preparation of 
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self-contained in;:iLi-ucLionaJ packages, liach package would be designed 
to concentrate on developing in children an understanding of one particular 
aspect of environmental education such as water pollution, air pollution, 
or solid waste disposal; all children should have certain common knowledge* 
The structure would be such that all children, K-6, would have an opportunity 
to learn how to use their understandings of concepts from the biological 
and physical sciences* They would learn to use these conceptual under- 
standings, together with their understandings of social, economic, and 
political concepts, to make decisions concerning personal and societal 
responsibilities regarding the future of society and the environment* 
Each package could be integrated into the existing science curriculum or 
be a supplement to it. A spiraling approach to concept learning would be 
employed. 

There are several advantages to adopting this approach. Ihe bulk of 
the materials developed would be for children and less dependence would be 
placed on teachers who may not have a background in environmental education. 
Several packages focusing on the most prominent social problems of environ- 
mental education could be developed in a relatively short period of time; 
quality verification through formative and summative evaluation could be 
readily attained. l*he materials would possess the flexibility of being 
usable in a Variety of school-community environments and under various 



A self-contained instructional package contains all materials 
necessary for instruction with a group of approximately 30 students, 
teacher*s manual, student manual, laboratory equipment, tests, visuals, 
and any other appropriate materials. 



16 



school rjaiiagemcnt: systems; local .systems could select those which best 
fit their situation. 

INSTRUCTIONAL UNITS 

This alteniative is similar to the previously described project 
in that it consi^sts of the prep.iration of instructional units for 
children. It differs in the lessening of content to be covered. Each 
unit would be designed to assist children undersstand one very small 
problem related to environmental education, focusing on developing the 
related science and social studies concepts. It would be designed 
primarily for children of one age* level but would be sufficiently 
open-ended to be used with children in more than one situation. 

Matarials developed in such a project have the advantage of being 
easily quality-verified and would be flexible enough to be adaptable 
to many different local situations. 

Although each of the suggested programs for development has its 
relative merits, it appears that concentrating development efforts 
on one or more of the latter three alternatives would be most appropriate 
at this tin)a« Each could be pursued separately, but the degree of 
commonality 16 so great that it would be reasonable and feasible to 
conduct two of these activities simultaneously, reader development 
and one other. These judgments are based on the immediate need for 
making materials available, projected changes in school management 
procedures, and the increasing emphasis on developing local curricula. 



IV 

A STRATEGY FOR DEVELOPMENT— ECOLOGICAL READERS 



The following consists of a description of procedures for dcve-oping, 
testing, and revising Ecological Readers and related audiovisual materials. 
•11.i.s project has been selected for description because so many of the 
doveJopment proctnlures are quite similar to requirements f « - deveh.ptng 
olhar student materials such as instructional packages or instructional 
units . 

It is recognized that two types of materials should be prepared: • 
printed materials for children who can learn well through independent 
reading and audiovisual materials for those who learn best through 
seeing, hearing, and discussing. (See the section on Individually 
Guided Education, p. 9.) This has been considered in preparing the 
developmental plan such that one or tho other of these two types /of 
.material could be prepared or both types of materials could he 
prepared simultaneously, each in lesser amounts than if all efforts 
were developed to preparing a single type of product. 

SPECIFIC OBJECTIVES 

The major objective of these readers is to make available to 
children a vehicle for learning those science concepts, and related 
concepts from social studies, economics, politics, aesthetics, etc.. 
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that ail children si.ouia .ndor.Umd to acquire an cnwirom.o.Ual education. 
Attainment of these concepts will better enabJe the children to understand 
how knowledge of these concepts can bo employed to make decisions con- 
cerning the enviromnental problems confronting society. They will 
illustrate how various subject-matter areas of the curriculum are 
interrelated. 

Teachers who lack preparation in the area of environmental education 
will be able to use materials of this nature without a major in-service 
program, lliey will have materials to utilize and, thus, can provide 
instruction in environmental education. By starting with available 
materials, tliey will become more adept at integrating subject matter 
within the curriculum, devote more time to science-related social problems, 
and be more able to help children deal with, and solve, problems of a 
controversial nature. Also', they will be able to provide more individually 
guided education. 

CONSTRAINTS 

Readers developed for use at the intermediate level would be restricted 
to use by children who possess, at a minimimi, the reading skills of a 
fourth grader; however, because the reader will be designed for use by 
an individual, th.y can ho utilized at a time when the child acquires 
sufficient reading ability to comprehend the material. Also, they have 
the flexiblJity of use under any school management system. Concurrent 
development of audiovisual materials to assist children in learning these 
same concepts woula alleviate much of this limitation. 'Hie readers 
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prepared for use at the primary level will be usable by all children 
regardless of their ability to read prose. 

Initial estimates indicate that it will be recessary to develop 
eight to ten readers, each at two levels, in order to adequately 
cover the priority areas needed to give an elementary scnool child 
an environmental education. 

DEVELOt'MKNTAL Si-QUltlNCi!; 
Step 1: 

Recently completed (Roth, et al., 1970) and ongoing studies at 
the Center have produced and are producing lists of basic environmenta 
schemes considered appropriate for inclusion in the K-12 or K-16 
curriculum by national panels of scholars in science an<? science- 
related disciplines. These lists will provide the basis for selecting 
the content of the materials for the K-6 environmental education- 
science curriculum. 

Those conceptual schemes related to environmental education, 
appropriate for inclusion in the elementary school program, would be 
selected. A group of experts from science, social studies, concept 
learning, child development, and curriculum and instruction would be 
dissembled at the Center to assist in making these decision. Also, 
this gfoup would be asked to make their best judgments concerning 
the scope and sequence of these schemes for elementary school children, 
llie Center's Task Force for Science and Social Studies would be an 
integral part of ihla Committee of Experts. 
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Step 2: 

The tentative organizational framework established by the Commitlee 
of Experts would be critiqued by consumexs and practitioners including 
teachers,, science supervisors and curriculum coordinators, and 
administrative personnel. The results of the efforts of these two 
groups would be utilized in preparing the working framework for 
initiating; development activities. 'Hiis framework and its procedures 
for development would be published as a Center report. 

Step 3: 

The process (observation, model-building, etc.) and product (matter, 
animal, change, etc.) concepts, and principles, embodied in each of the 
conceptual schemes—science, social studies , etc.— would be identified 
and selected for inclusion in the development activities. These also 
would be presented in a Center publication. 

Step 4: 

Bach basic concept would be analyzed according to attributes and 
nonattributes, examples and nonexamples, to be used in teaching and 
testing, relationship to other concepts, etc. Materials developed 
from this base would have a high probability of success because they 
can be systematically tried out with children and modified until the 
desired achievements are attained. 

Step 5: 

Behavioral objectives will be developed for each individual 
concept and sets of related concepts. These objectives will serve 



as guidelines for preparation of the instructional materials and the 
related pre-assessment and achievement tests. The actual degree of 
relationship and understanding of the environmental education concepts 
and schemes will be determined later on the basis of hard data 
collection. 

All work completed to this point would be necessary and prerequisite 
to facilitate other appropriate development activities. 

Step 6: 

Concurrent with the previous steps a model will be developed 
for preparing and quality-verifying instructional readers. 

Step 7: 

Reader prototypes will be developed. Ihe first of these prototypes 
will be prepared for the intermediate grades and will provide the 
vehicle for testing the model for developing the actual reader and 
associated supplementary materials. Each reader prototype will consist 
of the following materials. 

1. A reader approximately 75-125 pages in length. 

2. Student activities and focusing problems. 

3. Associated visuals. 

4. A teacher's manual and in-service suggestions. 

5. Tests. 

The reader and related materials will have the flexibility of use for 
independent study and focusing small-group discussions. The visual 
materials will be geared to providing information for large groups. 
The teacher's manual and accompanying in-service suggestions should be 
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adequate to permit inexperienced teachers to use these materials effectively. 
With the regular and increasing efforts currently being devoted to environ- 
mental education pre-service and ia-service programs, teachers will be 
able to increase the^impact of these materials. 

Step 8: 

Formative evaluation and modification will proceed through a series 
of limited tryouts and a small-scale field test in the State of Wisconsin 

1) pilot test with a limited number of children — revision if necessary 

2) pilot test with a limited number of classes — revision if necessary 

3) expanded test with several hundred children — revision if necessary 

4) small-scale field Lest with children in self-contained classrooms 
and muitiunit schools in a variety of school-community environments. 

Step 9: 

The quality-verified prototype will be let out for bids. Sufficient 
copies will be prepared to conduct a large-scale field test and pursue 
summative evaluation activities. These activities would probably be 
directed by the Center but would be conducted by other agencies such as 
the Regional Laboratories or a university research group. 
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RELATED RESEARCH 



Research activities should he centered around helping the child 
to be a more productive learner and having him learn those things 
which will fulfill his needs • They should be pertinent to the local 
school scene and have potential for assisting school personnel deal 
with their more pressing problems such as teaching children with low 
reading ability • Also, they should produce results that a variety 
of instructional personnel working in several learning environments — 
self-contained classrooms, multiunif schools, teaching teams, 
individually guided instruction, etc. — improve on the outcomes of 
instruction. Ilajor contribution to these ends can be made through 
an integrated program of evaluating developmental products and basic 
research. 

Tlie major area of needed research is the determination of the 
interaction of (1) the level of attainment of a concept (possible 
and/or intended), (2) the characteristics of the learner, (3) the 
characteristics of the instructional personnel, (4) the nature of the 
learning environment, and (5) the nature of the instructional media. 
For example, consider that the intended outcome of instruction was a 
child's ability to perform certain se?ected tasks adjudged to 
demonstrate mastery of a concept. Data would need to be collected 
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related to the nature, of the learning environnient in which children were 
successful or unsuccessful. 

Personal Characteristics of Children: 

Age 

Achievcjiient 
Self-concept 
Perceptive abilities 
VaJ ues 
Other 

Location and Design of the Learning Facilities: 

Suburban or core school 
Self-contained classrooms 
Individually guided education 
Other 

Nature of the Instructional Personnel: 

Single teacher 
Differentiated staff 
Educational set 
Cultural attitude 
Personality 
Empathy 

Content background 
Teacher behaviors 
Other 

Nature of the Instructional Media: 
Printed 

Film — Instructional, Evaluative 

Laboratory 

Verbal presentation 

Other 

Nature of the Instructional Situation: 

Independent study 
Tutoring 
Small group 
Large group 
Other 
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llie key question under inves tigatioa would be " iiow do children * 

learn concepts in environmental education, science, and social 

studies?" lixaiiiples of specific questions are: 

!• What is the nature of those children who "can learn" from 
printed materials? From other materials? 

2. What is the nature of those children wlio can learn on a 1:1 
basis with a teacher, instructional aide, peer? Under what 
conditions did learning occur? 

^^yv 3* What is the nature of those children who can learn in small 
groups that are teacher-directed, aide-directed, peer- 
directed? Under what conditions did learning occur? 

4. What is the nature of those children who can learn in large 
groups under various conditions? 

5. What is the nature of those concepts that children can learn 
under various conditions? 

6. What levels (possible and/or intended) of concept mastery can 
children attain under various conditions? 

7. At what rate can children learn various science concepts? 
Under wiiat conditions? 



8. For those students who read "well," can they direct their own 
learning from printed directions? Can "poor" readers use 
audio and video directions to direct their own learning? 
What is the nature of those childretj who can guide their own 
learning? 

9. l^at effect do self-evaluation techniques have on what children 
learn, how children learn, the rate of learning? 

10. Can certain of the concepts of the products and processes of 
science be acquired equally as well with laboratory activities 
presented on film rather than having children perform these 
activities with actual materials? By whoni? Under what 
conditions? Research on this problem is necessary to enable 
the utilization of specific laboratory activities that are 
too difficult or impossible for children' and/or teachers to 
perform. Such would be necessary to facilitate programs of 
individually guided education. 

11. Can elementary school children Jearn to make data-based 
decisions regarding science-related social issues? What 



27 



i 



13. 



prerequisice "knovleage'* <lo Uie successful .students possess? 
Under what conditions is success obtained? What is the 
personality and value structure o£ the child? uqiat are those 
factors which affect the ability of children no make decisions? 
Can children iearn to deal with a concept of ''KISK?" 



What is the nature of the situation in 

the scientific eaturprise? 



™ which chiidren acquire an 

understanding of the nature of 

What effect do factors such as the child's sel'f-concepS 
have on siicti acquisition? 



What learning outcomes wouJd be considered sufficient 
evidence tliat a concept had been mastered? (Singles and 
combinations •) 
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Do students learn more effectively whan they are given a list 
of instructional objectives prior to starting an instructional 
program? What is the nature of those students who are 
successful? Not successful? What effect does the nature 
of the instructional program have on student success? 
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V 

REIATIONSHIP TO OTHER CENTER PROJECTS 

This project is closely related to several other projects and 
programs of the Center, It contributes in some degree to attainment 
of each of the general objectives of PROGRAM 2: PROCESSES AND 
PROGRAMS OF INSTRUCTION • These are: 

1- To establish a lationale and strategy for developing 
instructional systems in the cognitive domain • 

2. To identify by careful synthesis and further research 
sequences of concepts and cognitive skills within and 
across disciplines . 

3. To develop assessment procedures and materials for the 
concepts and skills identified above • 

4. To identify existing materials or develop new instructional 
materials associated with the concepts and cognitive skills • 

5. To generate new knowledge through research about instructional 
procedures including motivation, individualization, classroom 
management, and organization of instruction. 

In addition to contributing directly toward achieving these objectives, 
the analyses of concepts and development of related assessment 
materials helps to facilitate the work of Project 111: A Structure 
of Concept Attainment Abilities. Development of materials and related 
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assessment procedures contributes to a better understanding of individually 
guided education and the operation of related school management systems; 
a major Center focus. 
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